In order to better understand academic achievement among deaf and hard-of-hearing students in different educational placements, an exploratory study examined the experiences of postsecondary students enrolled in mainstream programs (with hearing students) versus separate programs (without hearing students) at the same institution. The Course Experience Questionnaire, the Revised Approaches to Studying Inventory, and the Classroom Participation Questionnaire were utilized to obtain information concerning their perceptions, participation, and access to information in the classroom. Both groups were concerned with good teaching and the acquisition of generic skills. Both were motivated by the demands of their assessments and by a fear of failure while being alert to both positive and negative affect in their classroom interactions. Overall, students in separate classes were more positive about workload expectations, instructor feedback, and the choices they had in coursework. Students in mainstream classes were more positive about their acquisition of analytic skills (rather than rote memorization) and about their instructors' interest in them, including flexibility in methods of assessment.
In order to better understand academic achievement among deaf and hard-of-hearing students in different educational placements, an exploratory study examined the experiences of postsecondary students enrolled in mainstream programs (with hearing students) versus separate programs (without hearing students) at the same institution. The Course Experience Questionnaire, the Revised Approaches to Studying Inventory, and the Classroom Participation Questionnaire were utilized to obtain information concerning their perceptions, participation, and access to information in the classroom. Both groups were concerned with good teaching and the acquisition of generic skills. Both were motivated by the demands of their assessments and by a fear of failure while being alert to both positive and negative affect in their classroom interactions. Overall, students in separate classes were more positive about workload expectations, instructor feedback, and the choices they had in coursework. Students in mainstream classes were more positive about their acquisition of analytic skills (rather than rote memorization) and about their instructors' interest in them, including flexibility in methods of assessment.
Over the past several decades, as a result of changes in preference, policy, and legislation, increasing numbers of deaf and hard-of-hearing (DHH) students have gone to college with their hearing peers rather than attending separate institutions specifically intended for deaf students. Although current estimates vary widely, by 2003, there were more than 25,000 DHH students in postsecondary programs in the United States, almost double the figure 10 years before (Billies, Buchkoski, Kolvitz, Sanderson, & Walter, 2003) . Most DHH students now attend ''mainstream'' postsecondary programs, taking advantage of support services that enable them to participate in classroom discussion and activities to varying degrees.
Although other studies have examined predictors of achievement and classroom learning in postsecondary settings (see Convertino, Marschark, Sapere, Sarchet, & Zupan, 2009 , for a review), the present investigation was aimed at understanding the classroom experiences of DHH students at the postsecondary level. A primary motivation for this investigation was a series of recent studies that examined learning by DHH university students receiving instruction in mainstream classrooms through spoken language, sign language, or real-time text. Those studies included hearing students, ''oral'' DHH students who depended exclusively on spoken language, signing students who utilized American Sign Language, and other DHH students who code-switched between speech and sign (with varying fluencies) depending on the context. Results from more than two dozen experiments have been highly consistent and can be easily summarized: (a) DHH college students generally come into and leave the mainstream classroom with less content knowledge than their hearing peers; (b) gain scores (postlecture test minus pretest) indicate that DHH students learn less in that setting than their hearing peers; (c) instruction via sign language generally does not lead to better performance than the same information communicated via text, and, when there are differences, it is text that shows an advantage (see Marschark & Wauters, 2008; Marschark et al., 2009 , for reviews).
More recent experiments have yielded different results when the instructors were experienced teachers of DHH college students rather than mainstream teachers who normally teach hearing students. Marschark, Sapere, Convertino, and Pelz (2008) , for example, obtained pretest and postlecture results similar to the earlier studies, regardless of whether the instructors were deaf or hearing and regardless of whether they were signing for themselves or utilizing interpreters. The divergent but consistent finding was that despite significant differences between deaf and hearing students in their prior knowledge (pretest scores), no significant differences were found in their gain scores. This result, which since has been replicated with other deaf and hearing instructors, suggests that skilled teachers of the deaf are able to motivate DHH students or utilize methods adapted to their strengths and needs such that those students can learn just as much as their hearing peers. Relatively little is known about the relation between teaching methods and academic outcomes for DHH students, however, even if some best practices have been identified (Spencer & Marschark, 2010) .
Teaching and Learning in Mainstream and Separate Classrooms
Despite assumptions to the contrary, Spencer and Marschark (2010) found that there was little available evidence concerning academic achievement of deaf students enrolled in mainstream versus separate programs. Powers (2002) argued that, even if there are such differences, they cannot be interpreted as providing ''evidence of a difference in teaching effectiveness because special schools and mainstream programs serve quite different populations'' (p. 236). Stinson and Antia (1999) , for example, noted that DHH students who attend mainstream schools tend to have more residual hearing than their peers in separate settings. Degree of hearing loss does not appear to be a direct predictor of academic achievement (Allen, 1986; Powers, 2006; Tymms, Brien, Merrell, Collins, & Jones, 2003) . Nevertheless, it does affect access to communication within the classroom and has more subtle long-term effects insofar as cognitive skills, world knowledge, and fluency in language are acquired through an incremental and interactive process extending over many years. Stinson and Kluwin (2003) reviewed the literature with regard to academic placement for DHH students and concluded that the largest contribution to academic achievement came from differences in student and family characteristics (e.g., age of hearing loss onset, prior academic achievement, and parental hearing status) that resulted in initial placement decisions. Placement itself accounted for only about 1%-5% of the variability in academic outcomes, and as much as 75% of the variance in those outcomes was unexplained.
Communication in the Classroom
Stinson, Liu, Saur, and Long (1996) interviewed DHH students in mainstream programs and obtained student ratings on the Classroom Communication Ease Scale (Long, Stinson, & Braeges, 1991) . Results indicated that students who reported being more comfortable using spoken language in the classroom also thought they were more effective in their classroom communication, but they also had less severe hearing losses and higher reading achievement scores. Students who depended on mixed communication methods (sign and speech) generally utilized sign language interpreters in the classroom-although both groups thought that having interpreters was important-and reported frustration and difficulty in communicating with their instructors and in following classroom discussion. Students who signed reported being better able to communicate with their deaf peers than did students who relied solely on speech. Long and colleagues (1991) found that deaf adolescents' perceptions of their ease of communication in the classroom were a significant predictor of both achievement test scores and grades. Students' reports of engagement in the classroom significantly predicted grades but not test scores. Holt (1994) found no differences in Stanford Achievement Test Mathematics Computation scores between deaf students who relied on spoken language and those who relied on sign language interpreters in mainstream classrooms. Both groups scored higher than students in nonintegrated classrooms in which teachers signed for themselves. More recent investigations, however, have indicated that experienced teachers of the deaf signing for themselves do not facilitate learning to any greater extent than when they utilize sign language interpreters, regardless of whether the teachers are hearing or deaf . Stinson and Walter (1997) argued that, beyond communication, DHH students' academic success is strongly influenced by less tangible variables, such as self-efficacy, study habits, program satisfaction, and enrollment in academically rigorous courses (Powers, 2006) . If academic preparation trumps communication and audiological factors in predicting learning , perhaps researchers and educational administrators should look to the investigation of those intangibles in order to better understand and predict academic outcomes for DHH students. One idea is that subgroups of students adopt different approaches or orientations to studying (Richardson, MacLeod-Gallinger, McKee, & Long, 2000) . Richardson and colleagues (2000) administered the Revised Approaches to Studying Inventory (RASI) to deaf and hearing students enrolled in the same mainstream university programs. Overall, deaf students not only were slightly more likely than hearing students to be oriented to the meaning of their course materials (a ''meaning'' orientation) but also were more likely to adopt a surface approach and be oriented simply to reproducing those materials for the purposes of assessment (a ''reproducing'' orientation). More detailed examination of their responses showed that deaf students were higher in academic anxiety and less likely than hearing students to be able to relate various ideas within a course, a finding consistent with a variety of studies in several cognitive domains (see Hauser, Lukomski, & Hillman, 2008; Marschark & Wauters, 2008; Ottem, 1980 , for reviews). They were likely to adopt a more critical approach to studying than their hearing peers and more likely to try to analyze the internal structure of the topics being studied. Richardson and colleagues (2000) cautioned that their findings might not apply to deaf students in separate educational settings, and the research evidence suggests that the same students (whether deaf or hearing) can exhibit different approaches to studying in different situations. In general, the choice of one approach rather than another depends on students' perceptions of the content, the context, and the demands of their program. Students who have more positive perceptions of their programs, for example, are more likely to adopt a deep approach to studying and less likely to adopt a surface approach to studying (Richardson, 2007) . Richardson, Barnes, and Fleming (2004) repeated the study by Richardson and colleagues (2000) with DHH and hearing students enrolled in mainstream university programs in the United Kingdom. They found that DHH and hearing students did not differ in their likelihood of adopting a meaning orientation to studying, although the deaf students-and especially those who relied on sign language-showed a greater likelihood of adopting a reproducing orientation. The students also completed the Course Experience Questionnaire (CEQ) (Ramsden, 1991) , which measures students' perceptions of the academic quality of their programs. Responses indicated that DHH students evaluated their academic programs just as positively as did hearing students, in terms of both the academic quality of the programs and their own overall satisfaction with the programs. Richardson and Woodley (2001) obtained a similar result with DHH and hearing students who were taking courses by distance learning, although hard-of-hearing students rated their academic workload as less appropriate than did hearing students.
Making Tangible the Intangibles of Academic Achievement

Aims of This Study
This study was conducted at Rochester Institute of Technology (RIT), which includes the National Technical Institute for the Deaf (NTID) as one of its eight colleges. RIT registers approximately 1,300 DHH students annually, about 10% of its student population. Those DHH students are about evenly split between NTID programs consisting of all deaf students (henceforth ''NTID students'') and mainstream programs in the other colleges (henceforth ''RIT students''). RIT thus offered the opportunity to examine possible differences in the above factors for DHH students enrolled in the two educational placements at the same university. We administered instruments similar to those described above and compared the responses of students in the two settings in terms of their perceptions of classroom communication, their communication skills and preferences, their approaches to studying, and their perceptions of course/major quality. Taken together, this information should provide a better understanding of the postsecondary education of DHH students and, with other recent findings, provide direction for enhancing their achievement across academic settings.
On the basis of findings described above, it was expected that NTID students would rate communication in their classrooms more favorably than RIT students. It was unclear, however, whether the direct instruction in NTID classrooms versus the mediated (interpreted) instruction in other RIT classrooms would affect student perceptions of program quality or supportiveness (Lang, McKee, & Conner, 1993) . Similarly unclear were possible differences between NTID and other RIT students with regard to their approaches to studying. Observations by the investigators over many years and discussions with instructors experienced in both settings, however, suggested that RIT students were likely to be more meaningoriented than NTID students (Richardson et al., 2000 (Richardson et al., , 2004 .
Method
Participants
Participation in the study was open to all DHH students on campus. Students who returned completed questionnaires were paid $10.00 each.
Instruments
Classroom Participation Questionnaire. The Classroom Participation Questionnaire (CPQ) is the current version of Long and colleagues' (1991) questionnaire concerning DHH students' perceived communication ease and classroom engagement. It has been used and modified over the years by Long, Stinson, Antia, and their colleagues. Intended primarily for use in mainstream classrooms, the CPQ includes 28 questions concerning students' feelings concerning classroom communication with peers and teachers (e.g., ''I feel frustrated in group discussions in class'') on a 4-point scale from almost never to almost always. For the purposes of this article, we added a section to the CPQ including eight items asking about students' communication preferences in separate and mainstream classrooms, with options (''choose one'') of real-time text, an interpreter, sign language, spoken language, speech and sign together, and writing notes.
Course Experience Questionnaire. The original CEQ contained 30 items in five scales relating to various aspects of effective teaching. Students indicated their level of agreement or disagreement (from definitely agree, scoring 5, to definitely disagree, scoring 1) with each statement as a description of their program of study. Half of the items referred to positive aspects, and the other half referred to negative aspects and were to be scored in reverse. Table 1 shows the defining items of the five scales according to the results obtained by Ramsden (1991) with Australian students.
Since 1993, an adapted version of the CEQ (containing 17 of the original 30 items) has been administered annually to all new graduates from Australian universities. This version includes a sixth scale concerned with the fostering of generic skills, and it is supplemented by an item in which students rate their general level of satisfaction with their courses. For research purposes, Wilson, Lizzio, and Ramsden (1997) proposed that the original 30-item version of the CEQ should be augmented with the generic skills scale to yield a 36-item questionnaire, and they presented evidence from Australian students to demonstrate its reliability and validity. This is the version of the CEQ that we used in our study, together with the 37th item concerned with students' general level of satisfaction with their courses.
Revised Approaches to Studying Inventory. The RASI was developed by Entwistle, Tait, and McCune (2000) . The most recent version of the RASI contains 52 items in 13 subscales that are in turn subsumed under three broad approaches to studying: a deep approach involves a focus on the underlying meaning of course materials, a strategic approach involves a focus on achieving the best results, and a surface approach involves a focus on memorizing course materials for the purposes of assessment. As with the CEQ , students indicate their level of agreement with each statement on a scale from 1 to 5, but all 52 items are positively coded. Table 2 shows the 13 subscales in the RASI.
Procedure
Survey packets were assembled that contained copies of the questionnaire, cover memos explaining the purpose of the study, and consent forms indicating that students could discard the packet if they did not wish to participate. The packets were labeled with the students' names and distributed to the offices of the departments in which they had been enrolled at the beginning of the academic year. Departments were requested to place the packets in the students' mail folders. A 3-week window for completing surveys was indicated on the cover memo, although all returned surveys were accepted. A total of 1,100 packets were prepared, but it was subsequently learned that some departments had not distributed the packets, and others had done so only after the deadline for responding. Moreover, DHH students at NTID/ RIT change majors (and therefore departments) relatively frequently. It therefore is not possible to know how many packets actually were received.
Data Analysis
The communication preferences expressed by the NTID and RIT students were compared using chisquare tests and logistic regression analysis.
Previous research using a precursor to the RASI found that the questionnaire's subscales could not be identified when it was administered to American students, whether DHH or hearing, but the broad distinction between a deep approach or meaning orientation and a surface approach or reproducing orientation could be identified (Richardson, 1995; Richardson et al., 2000) . The RASI itself was administered to hearing American students by Byrne, Flood, and Willis (2004) . They found evidence for three factors that corresponded broadly to the three major scales but no evidence for the more nuanced aspects of study behavior that are listed in Table 2 . The CEQ appears not to have been used previously with American students, but research in China (Price et al., 2010) and Pakistan (Ullah, Richardson, & Hafeez, in press) shows that its scale structure may well not survive outside European or Australian contexts. Also, we considered it unwise to assume measurement equivalence between the students in mainstream and separate classes, and we therefore carried out separate factor analyses on the responses to the CEQ , the RASI, and the CPQ given by NTID and RIT students (cf. Vandenberg & Lance, 2000) .
To identify the number of factors to be extracted, a commonly used rule of thumb is that of extracting the number of factors whose eigenvalues are greater than one. However, this rule is known to overestimate the true number of factors because of sampling effects (see Cliff, 1988 ). An alternative procedure known as the ''scree test'' (Cattell, 1966) involves extracting factors up to the point where the difference between successive eigenvalues reflects a relatively constant increment that is attributable to random error. However, this relies upon inspection of the scree plot and is therefore inherently subjective. Nowadays, it is generally agreed that one of the most accurate procedures for deciding the number of factors to be extracted is that of parallel analysis (Thompson, 2004, pp. 34-36; Zwick & Velicer, 1986) . This compares the obtained eigenvalues with those that would be expected in a sample of the same number of variables and cases drawn at random from a population in which the variables were entirely uncorrelated. O'Connor (2000) provided a computer program to calculate the eigenvalues of such random correlation matrices. Accordingly, for each factor analysis described below, the number of factors to be extracted was determined by comparing the eigenvalues of the relevant correlation matrix with those produced by the parallel analysis of 1,000 random correlation matrices using O'Connor's program. Principal axis factoring was used to extract the relevant number of factors, and these were then subjected to oblique rotation using a direct oblimin procedure. In interpreting the loadings of the items on the rotated factors, a criterion of salience of 6.40 was used in order to include only those items that made a substantive contribution to the relevant construct. The factors were interpreted on the basis of the items that showed the highest loadings. Following Pedhazur and Schmelkin (1991, pp. 625-626) , the students in both groups were assigned scores on factor-based scales defined as the unweighted means of their scores on the items in each of the factors identified in the CEQ , the RASI, and the CPQ. Second-order factor analyses were carried out in the same way on the students' scores on the relevant factor-based scales in order to identify the relationships among the various constructs identified with the first-order factors.
Results
Completed copies of the questionnaire were returned by 128 NTID students and 89 RIT students, indicating a notional response rate of 217/1,100 or around 20%. However, subsequent investigations indicated that in addition to the limited distribution described above, several hundred survey packets remained uncollected in students' mail folders, and hence, the actual response rate is likely to be higher and within the acceptable range for a postal survey (see Babbie, 1990, p. 182; Kidder, 1981, pp. 150-151) . Nevertheless, given the uncertainty surrounding the number of packets received and the individual characteristics of responding students , we regard the results as exploratory and consider them below in the context of previous comparable findings.
As expected, the original scale structure of both the CEQ and the RASI proved to be unsatisfactory for the present population. Values of Cronbach's (1951) coefficient alpha for the original scales were frequently less than .50 and in some cases as low as .30. Moreover, tests of the homogeneity of the variance-covariance matrices for the two groups of students generated significant results for all three questionnaires, contradicting the idea of measurement invariance: CEQ , F(666, 109085) 5 1,11, p 5 .02; RASI, F(1378, 108824) 5 1.29, p , .001; and CPQ , F(406, 107068) 5 1.45, p , .001. Our strategy of carrying out separate exploratory factor analyses on the responses given to the three questionnaires by the two groups of students was wholly warranted. The sample sizes are small for exploratory factor analysis in comparison with those suggested by widely cited rules of thumb. However, Sapnas and Zeller (2002) demonstrated that in practice sample sizes between 50 and 100 were frequently sufficient to yield robust factor solutions.
Two NTID students failed to supply their gender and age. The remaining students in the two groups were similar in the proportions of men and women (NTID: 53%:47% and RIT: 49%:51%), v 2 (1) 5 0.68, p 5 .34. Not surprisingly, given that RIT primarily grants 4-year degrees and NTID 2-year degrees, the RIT students were significantly older (M 5 21.83, SD 5 4.04) than the NTID students (M 5 20.33, SD 5 2.36), t(213) 5 3.42, p , .001. In both respects, the respondents were typical of the general populations of NTID and RIT students. membership. On Question 1, NTID students were more likely to report a preference to communicate with hearing students using sign, speech and sign, or notes, whereas RIT students were more likely to report a preference to communicate with hearing students using an interpreter or speech. On Question 3, NTID students were more likely to report a preference to communicate with teachers in mainstream classes using sign or speech and sign, whereas RIT students were more likely to report a preference to communicate with teachers in mainstream classes using speech. In both groups, about 40% of the students reported a preference to communicate with teachers in mainstream classes using an interpreter.
Communication Preferences
Course Experience Questionnaire
On examining responses to the CEQ , it was found that 12 students had failed to provide a response to one or more of the 36 items. However, no student had neglected more than three items, and it was felt A speech-to-text system provided to DHH students in some mainstream classrooms appropriate to regard these as items that did not apply to the student in question. Accordingly, they were all scored as ''3'' (i.e., doesn't apply to me). As mentioned earlier, 15 of the items in the CEQ are negatively coded, and so the scoring of these items was reversed. The parallel analysis procedure indicated that four factors should be extracted for the NTID students but only three for the RIT students. Table 4 shows the loadings of the 36 items in the CEQ on the extracted factors. It should be noted that in neither case did the extracted factors correspond to the original scales in the CEQ. Both analyses showed ''simple structure,'' insofar as none of the items yielded salient loadings on more than one factor. For the NTID students, the first factor was concerned with the development of generic skills, but it focused on problem-solving skills, analytic skills, and work planning; it was labeled ''Cognitive Skills.'' The second factor was mainly concerned with perceptions of the instructors' interest in their students; it was labeled ''Instructors' Interest.'' The third factor was mainly concerned with the clarity of workload expectations; it was labeled ''Workload Expectations.'' The fourth factor was mainly concerned with aspects of teaching related to teacher-student relationships; it was labeled ''Teacher-Student Relationships.'' The first and fourth factors consisted solely of items that were positively coded, whereas the second and third factors consisted solely of items that were negatively coded. The first and fourth factors showed a moderate positive intercorrelation, whereas the second and third factors showed a weaker positive intercorrelation. However, the two pairs of factors were essentially independent of one another. Out of the 36 items in the CEQ , 14 did not show a salient loading on any of the four factors.
For the RIT students, the first factor was mainly concerned with the development of generic skills, but it encompassed broader aspects of personal development; it was labeled ''Generic Skills.'' The third factor was mainly concerned with the perceived aspects of teaching relating to teaching pace; it was labeled ''Teaching Pace.'' The content of these factors was similar to that of the first and fourth factors in the data for the NTID students, but the rank order of the loadings was quite different. The second factor was concerned with a variety of aspects of the students' experience and included items from five of the six scales in the original version of the CEQ; it was labeled ''Good Quality.'' The first and third factors consisted solely of items that were positively coded. The second factor consisted solely of items that were negatively coded, containing 14 out of the 15 negatively coded items in the CEQ. The first and third factors showed a modest positive correlation but were largely independent of the second factor. Out of the 36 items in the CEQ , 5 did not show a salient loading on any of the three factors.
A tendency for positively and negatively coded items to define discrete factors has been noted previously in survey research (e.g., Benson & Hocevar, 1985; Herche & Engelland, 1996) . In the present case, it suggests that associations among the items might be a result of their form rather than their content. Indeed, this pattern can be generated by a few careless respondents who fail to notice that some of the items are negatively coded (Schmitt & Stults, 1985; Woods, 2006) . However, as will be seen below, in both the NTID and RIT students, the factors consisting of negatively coded items showed a different pattern of relationships with students' approaches to studying from that shown by the factors consisting of positively coded items, and this indicates a substantive difference in the constructs being measured by the two kinds of item.
Descriptive statistics for the factor-based scales are shown in Table 5 . The NTID students rated their programs relatively positively (i.e., above the midpoint of the scale) on Cognitive Skills and Teacher-Student Relationships. The RIT students rated their programs relatively positively on Generic Skills and Teaching Pace. Their scores on these scales were positively correlated with their ratings on overall satisfaction according to the 37th item of the CEQ. In all but one case, the reliability of the scales, as estimated by Cronbach's (1951) coefficient alpha, would be regarded as satisfactory on conventional researchbased criteria (Robinson, Shaver, & Wrightsman, 1991) . The exception was the NTID students' Workload Expectations scale; its low value of coefficient alpha was not surprising since it consisted of only four items. 
Revised Approaches to Studying Inventory
On examining the responses to the RASI, it was found that 14 students had failed to provide a response to one or more of the 52 items. In most cases, these were isolated instances, and it was felt appropriate once again to regard them as items that did not apply to the student in question; accordingly, they were coded as ''3'' (i.e., doesn't apply to me). However, two NTID students had each missed 20 items, apparently through turning over two pages of the questionnaire at once, and they were dropped from further analysis. The parallel analysis procedure implied that five factors should be extracted from each data set, and Table 6 shows the loadings of the 52 items in the RASI on the extracted factors. It should be noted that in neither case did the extracted factors correspond to the original scales in the RASI. Moreover, neither of the sets of data showed ''simple structure,'' insofar as one item yielded salient loadings on two factors in the NTID students' data, and three items each yielded salient loadings on two factors in the RIT students' data.
For the NTID students, the first factor contained 2 items from the Deep Approach scale, 11 items from the Strategic Approach scale, and 3 items from the Surface Approach Scale. It was mainly concerned with students' alertness to the demands of their assessments, but it was also concerned with other aspects of strategic behavior; it was labeled ''Strategic Approach.'' The second factor contained five items from the Surface Approach scale, including all four items from the Fear of Failure subscale, but it focused on items concerned with worrying; it was therefore labeled ''Worry.'' The third item contained just one item from the Deep Approach scale and one item with a negative loading from the Strategic Approach scale; its interpretation was unclear. The fourth factor contained three items from the Surface Approach scale, including two from the Lack of Purpose subscale, and it was labeled ''Lack of Purpose.'' Finally, the fifth factor contained eight items from the Deep Approach scale. It was mainly concerned with the extent to which students adopted an active approach to learning and was labeled ''Active Learning.'' Out of the 52 items in the RASI, 19 did not show a salient loading on any of the five factors.
For the RIT students, the first factor contained four items from the Strategic Approach scale and two items from the Surface Approach scale. It was mainly concerned with students' alertness to the demands of their assessments, and it was labeled ''Alertness to Assessment Demands.'' The second factor contained six items from the Surface Approach scale, including all four items from the Fear of Failure subscale, but it focused on a failure to cope; it was therefore labeled ''Poor Coping.'' The third factor contained six items from the Strategic Approach scale. It was mainly concerned with the extent to which students applied themselves to their studies, and it was labeled ''Student Application.'' The fourth factor contained one item from the Deep Approach scale, one item from the Strategic Approach scale, and three items from the Surface Approach scale. It was mainly concerned with high achievement and was labeled ''Achievement Motivation.'' The fifth factor contained 10 items from the Deep Approach scale and two items from the Strategic Approach scale. It was mainly concerned with the extent to which students related different ideas in their studying and was labeled ''Relating Ideas.'' Out of the 52 items in the RASI, 20 did not show a salient loading on any of the five factors.
Once again, the students in both groups were assigned scores on factor-based scales defined as the unweighted means of their scores on the items in each of the factors. One item in the factor concerned with Achievement Motivation in the RIT students' data showed a negative salient loading, and so the coding of this item was reversed (so that 1 became 5 and 5 became 1) before calculating the scores on the factor-based scales. Items that showed salient loadings on more than one factor were assigned to the scale for the factor on which they showed the higher salient loading. This left just one item associated with the third factor in the NTID students' data, suggesting that it did not contribute to the common factor structure of the students' responses, and so no factor-based scale was computed for this factor. Descriptive statistics for the factor-based scales are shown in Table 7 . Judged by mean scores above the midpoint of the scale, the NTID students were active learners, consistent with findings of Lang, Stinson, Kavanagh, Liu, and Basile (1999) . In contrast, the RIT students were more concerned with obtaining high achievement through personal application and the integration of different ideas. Both groups of students were alert to the assessment demands of their programs (which for the NTID students was an aspect of a more general strategic approach), and both groups were motivated to some extent by fear of failure, as evidenced either by worry or by poor coping.
The reliability of the scales was generally satisfactory on conventional research-based criteria, except in the cases of the NTID students' Organized Studying scale and the RIT students' Achievement Motivation scale. The poor internal consistency of these scales was unsurprising, given the small numbers of items that constituted these scales.
Classroom Participation Questionnaire
On examining the responses to the CPQ , it was found that five NTID students and one RIT student had failed to provide a response to one or more of the 28 items. Because there was no obvious way of coding these missing responses, the six students were dropped from any further analysis. The parallel analysis procedure implied that five factors should be extracted for the NTID students but that only four factors should be extracted for the RIT students. Table 8 shows the loadings of the 28 items in the CPQ on the extracted factors.
As was the case with the CEQ and the RASI, the responses of these DHH university students on the CPQ did not yield factors corresponding very well to those obtained in earlier studies. For the NTID students, the first factor contained two items from the Understanding Students scale, one item from the Understanding Teachers scale, and one item from the Positive Affect scale; it was labeled ''Mutual Understanding.'' The second factor contained six items from the Negative Affect scale and was labeled ''Negative Affect.'' The third factor contained two items from the Understanding Students scale and three items from the Positive Affect scale; it was labeled ''Positive Affect in Discussion.'' The fourth factor showed positive salient loadings on two items from the Positive Affect scale and negative salient loadings on three items from the Negative Affect scale; it referred to both positive and negative aspects of conversation and was labeled ''Affect in Conversation.'' The fifth factor contained six items from the Understanding Teachers scale relating to assignments and was labeled ''Understanding Assignments.'' Out of the 28 items in the CPQ , 3 did not show a salient loading on any of the five factors.
For the RIT students, the first factor showed positive salient loadings on three items from the Understanding Students scale, one item from the Understanding Teachers scale, and five items from the Positive Affect scale; it also showed negative salient loadings on three items from the Negative Affect scale and referred to both positive and negative aspects of discussion. It was labeled ''Affect in Discussion.'' The second factor showed salient positive loadings on four items from the Negative Affect scale and a salient negative loading on one item from the Understanding Teachers scale; it was labeled ''Negative Affect through Misunderstanding.'' The third factor contained six items from the Understanding Teachers scale and one item from the Understanding Students scale; it was labeled ''Understanding Teachers.'' The fourth factor showed salient positive loadings on two items from the Understanding Students scale and salient negative loadings on the Positive Affect scale; the items appeared to reflect understanding group discussions without participating in them. It was labeled ''Passive Engagement.'' One item did not show a salient loading on any of the factors. Once again, the students in both groups were assigned scores on factor-based scales defined as the unweighted means of their scores on the items in each of the factors. Items that showed negative salient loadings were coded in reverse before calculating the scores on the factor-based scales. Items that showed salient loadings on more than one factor were assigned to the scale for the factor on which they showed the higher salient loading. Descriptive statistics for the factor-based scales are shown in Table 9 . Judged by mean scores above the midpoint of the scale, the NTID students reported that mutual understanding, positive affect in discussion and conversation, and understanding assignments were common, whereas negative affect was rare. The RIT students reported that affect in discussion and understanding teachers was common, whereas passive engagement was less so and negative affect through misunderstanding was rare. The reliability of the scales was generally satisfactory on conventional research-based criteria, except in the case of the RIT students' Passive Engagement scale; this was unsurprising, given the small number of items that constituted this scale.
Second-Order Factor Analyses
A second-order factor analysis was carried out on the scores obtained by the NTID students on the factorbased scales derived from the CEQ , the RASI, and the CPQ. The parallel analysis procedure implied that three factors should be extracted, and Table 10 shows the loadings of the 13 scales on the extracted factors.
The first factor was concerned with students' classroom participation. It showed positive salient loadings on Mutual Understanding, Positive Affect in Discussion, Affect in Conversation, and Understanding Assignments, but a negative salient loading on Negative Affect. The second factor showed that students who rated their programs positively with regard to the instructors' interest and their workload expectations were less likely to report worry and a lack of purpose. The third factor showed that students who rated their programs positively with regard to their acquisition of cognitive skills were more likely to adopt a strategic approach and to be active learners. The factor intercorrelations were low, suggesting in particular that students' classroom participation had relatively little influence on their course experiences and their approaches to studying. A separate second-order factor analysis was carried out on the scores obtained by the RIT students on the factor-based scales derived from the CEQ , the RASI, and the CPQ. The parallel analysis procedure implied that four factors should be extracted. However, an attempt to extract four factors led to a Heywood case (i.e., the estimated communality of a variable exceeded the logical upper bound of 1.0, which is usually caused by there being too few variables to measure one of the extracted factors). Accordingly, a factor analysis was carried out to extract three factors, and Table 11 shows the loadings of the 12 scales on the extracted factors.
The first factor showed that students who rated their programs positively with regard to their acquisition of generic skills and the pace of the teaching were more likely to integrate different ideas from their courses. The second factor showed that students who rated the quality of their programs more highly were less likely to be alert to the demands of their assessments and were less likely to report poor coping. Finally, the third factor was concerned with the students' classroom participation: It showed positive salient leadings on Affect in Discussion and Understanding Teachers but a negative salient loading on Negative Affect through Misunderstanding. Once again, the factor intercorrelations were relatively low, suggesting that students' classroom participation had relatively little influence on their course experiences or their approaches to studying. Comparisons Between NTID and RIT Students Tables 4, 6 , and 8 indicate that the latent structures underlying the responses generated by the NTID and RIT students are quite different. It is true that there are some broad analogies between certain of the factors extracted from the two sets of data, but even here, their detailed composition in terms of the constituent items and their loadings on the relevant factors are not identical. As we suspected, this implies that the two groups of students are not strictly commensurable in terms of their scores on the extracted factors (cf. Vandenberg & Lance, 2000) and presumably in terms of their academically relevant behavior and attitudes. Indeed, the only level of analysis at which they are commensurable is in terms of their responses to the individual items in the CEQ , the RASI, and the CPQ. Student's t tests showed that there were significant differences between the two groups of students in their responses to 13 out of the 36 items in the CEQ , to 19 out of the 52 items in the RASI, and to 15 of the 28 items in the CPQ (p , .05, two-tailed tests). However, the results of the factor analyses implied that there were substantial correlations among the individual items in both instruments; and hence, some of these effects may have been artifacts resulting from the confounding among items. Discriminant analyses were therefore employed to identify the specific items that differentiated the two groups of students. These analyses employed a stepwise procedure to maximize the Mahalanobis distance functions between the two groups because unlike Euclidean measures these functions take into account the correlations among the predictor variables (Everitt, 1993, p. 47; Tabachnick & Fidell, 1989, pp. 531-535) .
The upper section of Table 12 shows the seven items that significantly differentiated the two groups of students in terms of their responses to the CEQ. Bearing in mind that items marked with superscript a's were coded in reverse, the NTID students tended to rate their programs more favorably in terms of the workload, the feedback from instructors, and the choice they had in their work. In contrast, the RIT students tended to rate their programs more favorably in terms of their acquisition of analytic skills, not having to rely just on having a good memory, the interest shown by their instructors, and the amount of choice in how they were assessed. The RIT students also tended to rate their programs more favorably in terms of their overall satisfaction on the Table 12 shows the 10 items that significantly differentiated the two groups of students in terms of their responses to the RASI. The NTID students were more likely to try to impress their graders, to read very little beyond what was required to pass, to be systematic and organized in their revisions, and to follow-up recommended readings; however, they were less likely to be interested in the major that they were taking. In contrast, the RIT students were more likely to think they needed explicit instructions in their assignments and to check that their work met the requirements; they found it less difficult to motivate themselves, but they were more likely to panic if they got behind and often felt as though they were drowning in the amount of material that they had to cope with.
The lower section of Table 12 shows the three items that significantly differentiated the two groups of students in terms of their responses to the CPQ. The NTID students reported that they joined in class discussions more often and that they felt relaxed in group discussions more often than the RIT students. In contrast, the RIT students reported that they understood their teachers' homework assignments more often than the NTID students. perceived quality of instructors' knowledge and teaching skills. NTID students indicated a lack of purpose in their RASI responses even while their previous academic challenges (Dowaliby, Caccamise, Marschark, Albertini, & Lang, 2000; Holt, 1994) motivate worry and the adoption of a strategic approach to studying. DHH students in RIT classrooms appear to have similar concerns, well founded or not, as they compete with hearing peers. NTID students' emphasis on active learning here is consistent with a variety of findings in the literature (Lang et al., 1999; Luetke-Stahlman & Luckner, 1991) , but its cause-effect relation with the instructional methods and styles of experienced teachers of the deaf is unclear. RIT students also showed an emphasis on high achievement and relating ideas; both are required in RIT programs and are reflected in the fact that recent graduation rates from RIT programs have been similar for DHH students and their hearing peers.
S. D. Antia (personal communication, May 20, 2009) suggested that the lack of correspondence between deaf CPQ factors obtained in this study and in previous studies likely is a consequence of our including older (university age) students and more deaf students (vs. hard-of-hearing students). Several studies have found student ratings of communication ease and engagement to be strongly related to academic achievement among secondary school students (e.g., Antia, Kriemeyer, & Reed, 2010; Antia, Sabers, & Stinson, 2007; Long et al., 1991) . Such relationships apparently have not been examined previously with regard to college students, however. In this article, NTID students-in classrooms where students and instructors have a shared mode of communicationshowed greater emphasis on mutual understanding compared with RIT students. The latter students, most of whom depend on sign language interpreters, were more concerned with maintaining effective communication in classroom discussions and avoiding communication breakdowns (while reporting some frustration with both). NTID students appeared generally more satisfied with (direct) classroom communication, although they tend to overestimate how much they understand (Marschark, Sapere, Convertino, Seewagen, & Maltzan, 2004; Marschark et al., 2007) .
As described earlier, second-order analyses examined factor-based scores on all the scales. Analysis of the NTID students' responses indicated an emphasis on communication in the classroom, a finding consistent with that of Lang and colleagues (1993) . Students who were more satisfied with their instructors' interest and course requirements also were more comfortable and confident in their programs. Similarly, those who felt that they were acquiring skills of general academic utility appeared to be more involved in the educational process. Analysis of the RIT students' scores indicated that students who were more satisfied with the pace of teaching and their acquisition of generic skills felt that they were more likely to integrate what they had learned across courses and were more sensitive to course requirements and confident in their performance. Students' perspectives on classroom participation had relatively little influence on their reports concerning course experience and approaches to studying, despite there being a relation between communication comfort with peers and with instructors.
Comparisons of the NTID and RIT samples on the CEQ indicated a variety of differences between the samples in their attitudes toward their courses and academic programs and presumably in their academically relevant behavior as well. This situation undoubtedly is a function of both the differences that led to their differing enrollments and the nature of their academic experiences at RIT, reflected in the previous analyses (Marschark et al., in press ; see Spencer & Marschark, 2010, chap. 9 , for similar findings with school-aged DHH children). Overall, NTID students were more positive about their programs' workload requirements, instructor feedback, and the choices they had in coursework, whereas RIT students were more positive about their acquisition of analytic skills rather than rote memorization and about the interest shown by their instructors, including flexibility in methods of assessment.
The RASI also reflected differences between the two samples. NTID students reported focusing more on doing just what was necessary to ''get by,'' whereas RIT students were more invested in their programs and concerned about keeping up with their work. This finding is consistent with anecdotes of both NTID and RIT instructors and could be a partial cause or effect of students' enrollments in the different programs. It therefore should not be surprising that CPQ responses indicated that RIT students were more confident that they understood expectations about homework and more likely to panic if they got behind. Because of the direct communication available in NTID classrooms, the NTID students reported being more involved in class discussions than their RIT peers who, because of the time lags inherent in interpreting, often are observed to avoid asking questions in class.
As noted in several places above, many of the responses that distinguished DHH students in mainstream (RIT) and separate (NTID) classrooms are consistent with common observations and reports of instructors in the two settings. Prosser and Trigwell (1997) reported that instructors who see their goal as information transmission to their students report instructor-focused instructional strategies, whereas instructors who are more concerned with conceptual change among their students are more student focused. Marschark and colleagues (in press) found that mainstream RIT instructors tend toward that instructor-focused information transmission orientation. NTID instructors, in contrast, were found to be more concerned with fostering conceptual change in their students, perhaps one reason why students in separate postsecondary classrooms appear to make greater gains in the classroom than students taught by mainstream instructors .
The relation between instructional practices in separate in mainstream and separate classrooms and the academic achievement of DHH students is yet to be determined (Kluwin & Moores, 1985 Spencer & Marschark, 2010, chap. 9) . Clearly, however, that relation is multifaceted. Marschark and Wauters (2008) emphasized the importance of teachers' understanding how DHH and hearing students differ in their cognitive processes and learning strategies. Several such differences have been demonstrated (Hall & Bavelier, 2010; Hauser et al., 2008) , but their specific impact on learning has yet to be explored empirically. Similarly, the present results are consistent with the argument of Stinson and Walter (1997) that the intangibles in postsecondary education, such as student motivation and interest, are likely to affect achievement as well as social-emotional functioning in that setting. Understanding the complex dynamics of those intangibles, communication, and classroom learning will require greater collaboration between research and practice than is currently the case but is likely to result in teaching and learning practices that enhance opportunities and outcomes for DHH learners of all ages.
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